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ADVERTIMENT. L'accés als continguts d'aquesta tesi doctoral i la seva utilització ha de 
respectar els drets de la persona autora. Pot ser utilitzada per a consulta o estudi personal, 
així com en activitats o materials d'investigació i docència en els termes establerts a l'art. 
32 del Text Refós de la Llei de Propietat Intel·lectual (RDL 1/1996). Per altres 
utilitzacions es requereix l'autorització prèvia i expressa de la persona autora. En 
qualsevol cas, en la utilització dels seus continguts caldrà indicar de forma clara el nom i 
cognoms de la persona autora i el títol de la tesi doctoral. No s'autoritza la seva 
reproducció o altres formes d'explotació efectuades amb finalitats de lucre ni la seva 
comunicació pública des d'un lloc aliè al servei TDX. Tampoc s'autoritza la presentació 
del seu contingut en una finestra o marc aliè a TDX (framing). Aquesta reserva de drets 





ADVERTENCIA. El acceso al contenido de esta tesis doctoral y su utilización ha de respetar 
los derechos de la persona autora. Puede ser utilizada para la consulta o estudio personal, 
así como en actividades o materiales de investigación y docencia en los términos 
establecidos en el art. 32 del Texto refundido de la Ley de Propiedad Intelectual (RDL 
1/1996). Para  otras utilizaciones se requiere la autorización previa y expresa de la persona 
autora. En cualquier caso, en la utilización de sus contenidos habrá que indicar de forma 
clara el nombre y apellidos de la persona autora y el título de la tesis doctoral. No se 
autoriza su reproducción u otras formas de explotación efectuadas con finalidades de 
lucro ni su comunicación pública desde un sitio ajeno al servicio TDX. Tampoco se 
autoriza la presentación de su contenido en una ventana o marco ajeno a TDX (framing). 


























UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 




























UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 



































UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 







) =      %   $
   9

























% &   $ $  




















































     % 8 	 $  	   9
 








   






)        )4 
  
 ?   #% 6  
  C4   @4 




UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 




























UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 

























UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 





UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






































    



























UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 







% ' () 




































































UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






5 '  ) 
 * (		 + ,			 	 

	














































UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 














UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 








UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 


























'       A 







      4  Q 

$         $
	 	   4
   9





Q     4  Q   
 
$ 
	  % !
   $	    #4
#  =  #  4 









4     # $ # 
	  3
4   $  	% '




   #   
% '








$@#   	 9
   
  A #






  	Q% 	#
		 
	$Q
  % '
  # #  
  







 #  
   
   







UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 









 # 	    Q 	 
% 
4   

M	#	##
4    =R4 
 
S     R 4 S    
R!S%






 #%   







    


















    % "  	












     















Q $  3$   9
#  
	  Q 

  R !"
 #$ %&S4    =  




 '    
    #  
#=$3A%
" 	















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 















 #   
   $  $












A 	 HQ 3$ 








# $   =  A R38 +S%    # $











Q   ' 	%L "	4   
 Q      
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 


















#   TR'S"W #
%L42
	





 R8S    	# 
%N#4  +83 $3$M	  

 $		   
  TU"R+38 +SR!1SV+W
1   3TU"R!1S+R8 1S R+3
8 +SV+W
O  $ 4  T"R03'L80S R+38 +SR8 1SU
1SW+  $ E
%
-,





RH Z 3'P N ' 1'8S4  Q   





 A#   $  # $  	
 % E  3
QM-+ 
$   	   
	   
TRMSRS$W   	 
 %   $ 
4 ##	 A#  8 1  	   	   
 	4  $ 
 A   	
 -0  $  	
 




# A# 4 83 $ $ # #3	
Q
 ##	A#  R-%-4$S%-P
A	, 4
 TRL3'LLS+ +W RZ
[4  S-2  TRL3'LLS+W R Z  4S
-P  TUR1S+8V13'W4
-N Q  
A +44	4#%'$
## T+W RZ 4
-O4 K+, Z$












  	 83  #4 
 83  $ #	     




+1TUR18' +' +S18VZ8 W%
+0	A4
Q 
  $	  MQ	 $Q  	   

 4Q $E4 !4




 TR≡7S+ W#  

 A TR≡7S+R8 SR8 +SW $  Q %    

UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 










M  3QM  A#
 #  

 A TURL3'LLS


















1,  ##%    A    T]R8 1S0787
R8 1S0]W'R]Z8 14'S
1-Q$R8 0S+T7'PWQ=
##	= 8+8 1% 
 $  
   R8 0S+T7'PW Q  9

 %
1+ "  4
  3QM 







11     TRL3'LLS'1W 
TRL3'LLS'+R8+SW        T+R
L3'LLS+'1R+38SR8 1SW%
1 4

















$	   
  
















M >%   A     
Q # 
 2L_   A  
  Q%1L
  
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 







$ #  #	  		 #  	#  
%\M 3QM   TR"S31W Q #
	 	#    -3M
 $ %1P 
	3#3Q$!`M'%128Q4




























  	  # 

  K S M   
AKSM3 $MA%K#S'7





4   $ $ # $











3$ 4 	   4  
#   %01 4       M
4 Q	  	#   '7    3 
   	  R

     "" MS% 
4	A&4Q$$#%013
0074M3	Q3	
     R

     " MS%   	4 
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 








   
  
  $ 
 	
   
#    	      	 R A  








' #  $     
   % 













   A $Q 	 $   #4 
   $
   #%0+ " 4 # H
Q  3QM Q 
ARS $ 

	    $ 	 9











$M3   3M $  4 	      M
%4$4	3
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 














   
4 Q    # # $   

	4#$%
$=4  #    Q $















  , 	   $ =	  




 #      =Q   4
   $ 	        	 # Q 
%0,-34
$#
  Q 	 $	4 
			  $	# 
 $    TRSR'7S W  Q '7  M%0,
 Q#4 Q  $ 	   #    
  %L- 7 
4     $ 	  	# Q 











4 Q $ 	    	 









   




   %L1 
4





  Q 
$.R-$S3$ $ M 3QM%L0
E   
 $   	4 Q  $







4 M	  
      Q     

4 Q  # A 
$
 %    
 










  	3  3#4 $		#






 +,,14 Q    	    
	%L2\3QM3	LNQ





UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






















4P- 4P+ =4LN4P1 
 3
4P,4P03%PLR$S3MRS#





 Q  #4 
	  	#   	% 7

	 A  R-$-S33E!P+$ RS4 PL3PP R3
S4 R$S3$  R$$-$-S3	 RS%P2   	
Q 	 # $  [	 	
   	4P2  
 $ `  3QM   %P2$ 4  
 $    3






 $	   $Q  





 #   	 	 #$%PO     $3$	  	4
`4\M  3QM 
    $Q   	 
$		##%PO
Q$#$Q$				#
$ % " $ 4 	   	  
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 









 4  Q $#    	  $		  

 Q  
33$ 	 Q  	4 
Q$	% Q#4	4
 Q 
%PO$ `  3QM A #  







$M$4  	   $	   
$
   $   
   M%PO  	  $ 
=  Q S
Q1$$	#		33#
	 Q +  0 $K S 	  	   	  $K S

$




   
      $     	
#%  Q#4  





    # $  
	
 #  
%2,    3QM    $
  










 #   9






  	4 ==  3QM =  $# # 
3 	%2,    b3b M	  $Q 
 	
      #  
$ 	# 
#%  4 [	  3QM #  
9
#  
      =	  
   




	   M    3  $  
#3	 %   
















    MQ = = $  3
 A $  
  $ $ # R
 -%1S%2+   	 Q  Q # Q 	
% 
4  	#    9
 $









UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






=  R8+Z'R S'77!S $
   $ 









' $   A  	 $
   	 421 





A%20 " 4  
     A    


















  # A21422   
2042N32O    
   M Q = 
 = $ 
A%   
 
  
  $ 	  

3A22  $RA=S 	   3A%2N 
4 









# $%N,  3A    3	  
KQ#4

UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 














  =$  $RA=S3R"S2N   
Q  $
 
    % HMQ4 

 
 Q    
"  #










	    $ # 
 $
  !      


	     M   '
3$% " 4  
 # 

   $ 	!4  #$




          3=
  +'Z' + M%




       A/,,  0! % 8#4
 
   
	   
   

  $ 
	
%2N$H46)3QM#QA
$     	    
$      #
%2N
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 




























   	.. Q %






  A 
4   =  $#
    
$  	 Q% "4  $ 




















    	   	   4 
4  
#    % "  Q4    Q 
=          R!S   	
#











$Q    R4 4  






   A  #4 Q    4      
	#	#



















7   # 	 4 `=
  M    
	4  4Q  $ !	>   




      Q4    =  	3
$
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 










	3	     3- 
# #
    
#4	Q
$Q

























$      
 















  Q 
#3	4$

    Q  Q

%




4    $  $ $

 %8Q4#






#    Q 	%
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 





	  $  $   
 






 3$  # $ 







 	   
# #
 Q 




R'!SQ  A  












      
 4 Q  	 
 #   
 
 RS%NN  Q#4  # $

 	  #  
4  






 	  % 












 #  	   $ 	




















 % !#   		






    
     %NO "
#	    $  

UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






















$  $  3 
##   4 Q . 
















   % "  	Q  	 
$
   	%  M A   

 M  
  	   	







   A   6$$  	 




" 	  	   

4   
   	 
$ 









$ 	    %  	   	
 $#
 9









  $   A4    
	   

















	   	   
  
	 	%       #    
	
$	     
 
# 4 @
	# 4  $
 %   

   
 	   

 	Q   4 





UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






     $Q      Q














Q  MQ  
 %OL       
 Q
9




   












  $ 	  >  	O2 R $QS4  
	 
   	   4ON  $  

 
   	 9




4  $	 


 A $  # 













 Q	  
  
    
  	  
   Q    	














4  #    Q
  Q









     	# 




  1 %"

4
 ##  # 	     # 	

 R	












   4  M-,,  -,,$ 
 @
	
4  '-,-   1    Q  #  \





#    
	 Q #
%-,+ '   9
 96:6;<=>ν4 Q    
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 










 $   #  \ 















   	# 
$
%   
 #
4 $




       
	%
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 











	 3  $















 	4  #
  g # $
%-,0   # 


















 Rf8S     
 # $ #  
 3 	4 $4 
$

 	% 7    
 
RgS4	$%O2






  	 










  	 
 
#
	 	 =      RfS
$ 
 















   	 $	 
 R	

UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 



















  $ 
	























    
 $    
 $ R8 'S 	4-,O ?%@
 	4-,N
?%@ #






















 	  	  
    
4	
%
 #4 _5@4  83 $
-,N$%
$QQ	Q







 	 R 	
 -%--S%   83











3 	 $---  
=--+R	
-%-+S%A4
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 









'>  #Q 	=
$

































 A           
 4

	   33 	   








QM  4  Q  	3	 	3
$
$	 4  4   
     R
$QS%   $ 	4   # $  
  6



















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 







E    $  


4    #
   	 
 $ 
 %  
 --O R!S$
  R55
 1S  . 
    R55 1S4 	   RS 
 R!S % E  Q $ $     
 #







 -%-4 Q D   	  
















       	   $    	

#	Q		%  4-4
 $  
  




   #  \ 
































7   
    1#  # R!S%O2
  #  $
   .    	%
      
 	 $   	 '7
	     T8R1SR'7S1W A 
	  R
E
S1 	  %
\  	 # A 
$




	   
 R9
 -%1S4 Q +,LP%-   9
 
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 







S1  F   #
 $



















A Q  #  	   
$
% "  4
 T"'R'7S+HWA Q    







 !   Q 4 
   A   











  3QM # 
 3
  #    R!S%--+ E 
 
A  	  $  3  




    
%-+0  






 #  !  G  #  RH!S4 Q  $  
 #




R""S4   
A 	  	 #	%-+L " 







R Z ,31K $ Z +4+>3$S A  













    
4 Q   $  A  "







   H!4 $




89:';;; ';;<   23= 5 4  /2-1>
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 
















































   	 $Q   	   	% 
K#   -+PR!S441 -+2R!S
 	  I, %-+N R'75S  B I,  
	
# %-+O R87'5S  #     3	
    a.b  .$M3 $
%  !4 !4 
'75    	4 Q  87'5 # 






 $ %  ab$	   #
#$#
.
    -1- RH!S% "	
4Q#
#
!  $  $ -1+    a   b $M3
3$	%

4    $     4   
 $   
 $
    
      %
7 A   , 4 Q      9
 
  
	 	 R 	
 -%-1S%--0   $	    	
$

















    	   $ #	 	  
$  
% E#      $Q   
$
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 

















 $       $ 
  	 4 
A   $ @  





 #  
  A $Q Q 	    
$#
%   $ 





  A% 













 	  	3A 4  #  3QM #
#  6" ,   RH`ES #  
   %OL$4ON  

   
  !7II4 !GJI  4
ON !O2  '!4-+1  
 














#$     $ #	 Q #$ R S  




 R  S 	 Q  #     A%
4  
$   $# #$  9






 R A  
  	













 # # 

  9
#   	 
	4 	
	     
# 	 	% '




%ON #4    QM   Q   $ 	4
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 





























   	 	
#4











    

$
  $	 #    




 4   

 # R $QS% 9
4  
$4 $
































K  Q4  # $ 
 9
    
 
	A    #

   

  $ #
%  
 $	 $ 	 
A
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 
























#    
#   $Q 
   A #$%   	  
  
 #$   	3 
   	  #$%  	






 #  H!  	  
   M  
 
   
 M   3TRS+'+W A%
-12 " 	







#  $	 # 	  






   #% 1   OO
# $ 
























3	     








   $







Q  $   
4 $
  #   	 













	  $ #  Q 	 S     $@
Q   Q   MQ	K  S    # 
 9
%   	       4 
	  
 	4   
    	
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 














   Q 
$  




   	 #
 R55   _  mm6n $ 
	 
S%  $  
 






     9















	 4     #$ R #
  S4 
45    #$ RA #
S% 













	   	 9
  # 






   
 QM R88S  













#      	#





;#$<  RH$ M ;@  


<S%    






 R4S   A   RS #$4 	 Q  
$Q%
4 HQ;#$<  @
		
#   A      
# 	  
A	#'%

UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






   
 $  	  $
4 $ # $ M	

   A   
   #4  # 
   %   9
  #
	  # Q 
 











#   H#3737
-00 RH77S 3#4  Q  3#
 RCDS 	$% "9
-%P4EF  $#
#4E    # 




CD    H E  EF
D
H E  EGD 4










 M  #% 7      #
	 
# $
	  	  	4   
RDS44%

 A #      Q 







 	  	#  $     9
4  Q 
Q
   
% 
 A #  
#
QQ 9
	= %#  $4
Q  
  #  











 $   
;
<Q$















  Q $  A %  Q#4
     A $    
4  4  #$  
  $ =% 
4
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 













































 3QM # 
 .








  	 
$
4 	4 %S4   Q



























   =4  4
	\A4-02





	4-0N   	-0N 

 424 % 	

 






 $  3	 







   R
4 	4
 	 	# 	  
 3QM   
3$








UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 












    	 $ 	  $M$ A$  $ 	3
A4-L,    #  

 	 $8 '3
 A%-L,















 	3 +3%    	 
	
   $ 
 	 4 
$4  
 %      $  /  

4-L1 Q  
 










        
	  
 $  	$
 % 	!&#   -L0 RS 
	 
 4   Q
	!&# #  RS%  
$   $ $ 
4 	 































  RS4   	  $Q    M R9









   







"  4 Q #  ''3$ 
    
 $  A  $ Q  %   	
 R  '4




UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 































R $QS%   #	  
	 + 4 Q#4   $ #
K     	     $
	Q % #4 




     Q  	    $
 











	    




3# 4  4     




















 $	  



















    -P, -P-3-P+  	 #
$ #% '  '3M  # 
  	 
 
   %-P-3-PL !A   M   $ [3
4-P-4-P+3-P1  3  = $ '
3R$3A=S  '
3
RA=S A4-P0  M 








4' $	 #  

  
  A  1  
 




UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 











	 4    
%

 # '3M  Q 
   
 Q # $
	#  # N  
K$















  $ Q  


      '
  
   $ 
 $
	   	% 




   	
  	 %
 
 #  $ 

	3
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 





















	  = #

















	%  # 4 	3








 #$ 	% 
N   R6"8S4Q#  







   	%
  M	Q"	
R	




















	  	4   $










  # $
 





  3QM # 
 /-!
4 
 #   
N0







$    	1

 	# 
















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 













  3#   





















Q        $ 3
R	






 Q  

4 $  
   
A$%    3QM # # 1%L3  03  $ 

  RS 




     
$ Q3	  
#	13 4 
  @   03%





















#4    M $ 3  
  M $ '
 A% 4      
  83  a3$ #   $ !M 
 

	  %  	=	     3$  Q






#  Q  #  #%    
  
  	
 4  $ +  1 	3
  Q 
 #






UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 












•  #	  $# 83  a3$ #   $ 13M

AA%














3$ 	  T R'7S+UR-$S3$VW A  
M%
•    9
  M 	3















  $      







 ##6 ,	#4 
• 	13#
M$'
 A4 	 	3  3
1,	%
•   Q  K  1!	
       !
"
 # R%&S  #
     9
3	
%
•  #  Q 	  	 # $  
9
# 9





UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 



















































































































UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 





























































	4 F% !%% #  E








































0N %% Q4%&%4%6%74%6%	4%4K1 %88/4+,+%
0O E%E4%\4%MQ=4%4`% 4	
#55Q5884A41-,P%













UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 







L1 S "% 7@4 	  ## 
  4 \35' 4 8Q FM4 888% $S !% 8% &$4 % =4  %
F4	#























P, S 6% &%  % E
























=4 '% '#4 1
S  ##8844 100-% S % $4 [% $4 &%\4 % &%
4 % M4 &%%8





-+00% S %4 &%8% %M4%\%8%% # H












































UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 








20 S % '@4 &% % 4 &% "% 64 % &% 64 5% )=34 &% % 4 H% #4
















































5% M#4 % 	4 N5 	




























#5 	##58884 -N+-% S %4 `%M
4 Q5 	#5 	

















N2 S '% % '$4 % 	4 &% % Q=
$4 8% 4 "5 	


































UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 













































-,+ S% '4 Q5 #5 	
#5 % /4/4R4 P-L% $S% '4 Q5 #5 	







-,1 S % % 


























A4 +0NL% $S % 4 E% '=4 % '4 % 6























UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 































--O S '% % 
4 N5 	





























 %/&4((4 -+1P% $S % [	4 % 
M4 N5 	



































-11 S % H#	4 K     	


















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 


























































-L- S % '#4 E% H4% '%4 `% 5% '4	#5 	
#5 588%4E4 P,L% $S E% H4 % '#4 `%
'4%'%4	#5	
#558854R4112%
-L+ S &% H%#4 &%% 4 Q5	
#5 N5%88&4'A4P+P%$SE%%Q	4'%H%E


















































UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






















#5588%4(4 -L+L% S H%5%F
4 F%'
























#%88%4'A4+N,L% S %4%4 "% [4 % =4 Q55	
#5
8854'E4+PN2%
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 



















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 
















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 



















L3'L LSR37SV1R13' SW 
A%    13M ## TUR
L3'LLSR37SV1R13
'SW T Z  RS4RSW
 
A 4 TURL3'LLSR3





 %   









    TURL3'L LSR37SV1R13' SW TUR
L3
'L LSR38 SV1R138SW%      9
  83  $ #
 	 
# Q  	  
 #     
M 	




4 =  	4Q	
	+13M	
+3MA%
 5K S 	      M 	
K   S
	  +3 A   M 	
















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 








 4  #  











  %   # $  #  A#  
3A1R+%-4S4$
83 $
# # 3	 Q











   4 9

   # #
 	   A #%    $   $ 
Q 4Q 83 #









3  Re38 14  3
e38 +4 
e38 +4 




$ K  4 8 +  8 	
 
$  









UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 













  $   	% '9
4    Q3	 	




Q  $  A # 83 #%M
 3
QM # =  #  83  $ $  	 A
T'R'7SR SRSW T Z  +4 ' 04 8 14  +74  0W4 
	    	   3
$%2      A4  A#   83  $ 
	
 3$


















MM  3QM  #	   4  Q  83  $ 
#$33MA4	Q#'3 
$  %O E 	
   ##	   8 1 $













  %       $    $#3
 83  $ # $ 83
 A4-, Q  	   

 $    	%  






















 +%+4 Q 
=  
     Q TU RL3'LLSR+3
7SV1R+13'SW T Z   RS4  RSW  	#     A   83  $














UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 









  % %   
     +13M ##
TURL3'LLSR+37SV1R+13'SW T Z   RS4  RSW 
	  
 A 4

















MTURL3'LLSR+37SV1R+3' SR8 +SWTZ R%S4R5SW4+3TUR
L3
'LLSR+37SV1R+38 S!W R4S4    +13 
 TUR
L3'LLSR+37SV1R+138SW RS
Q #   
   9
  83  $ # %  
    A






 +13 A Q   	  $       














UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 












   4   	   	  
$










, c'% A8 1Q #
  A
 Q    











$ $  






8 A% 5 Q L3'LL	
 +- 4
Q	 Q		
%"- 84%A$EuZL%OOP%1NR+& 3 ZO%1
 =S 	  +34Q A5 Q  
$  u Z +%+2  
9






 -1' 8 
  % #    
     +3
 	

















  Q  Q  $  +3  
 TURL3'LLSR+37SV1R+3







 Q  +3  











-%LL4 	    $   









UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






6   TURL3'LLSR+37SV1R+138SW RS Q $   	#$A  

    
 









R-S4 8R-S4  7R++S%   
 
    A  
 9
 	  $  +13   $	 $  
A	     A3$ T171W 	    %  38 $
 T5 +%,PPR0S vW     	   








  T-%1LR-S vW
-1 $








  A  	     L,_
$$ #%   
  	 9
#   44 4 33$
e-.+%

7   4  37 $  T5 -%NL1R-S vW    #   

















 M$ Q   $#   
 

UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 

















 Q  Q  6
 ,1   	+L Q 
QM    
  RS+P 













4+O Q  P31-6 $  Q 
    	%+O 6
= Q  
 Q



















         A%

4 Q 
   4 ,4  4 Q  #   
A = 4  4  3
 A %4  33

 A44  133
 A % 	








  83  $ # #     M 	






 Q% " 

 4 Q #   	 	 	
  
$ $   Q   	#  ]3 = 3
 A TURL3'LLSR37SV1R3' SR8+SW%
-L E4  M 	

$		 Q 







      Q  $ #$  Q	 
	 9




UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






 T171W   $  
' S8+W4
-L  
 373 	 R-,
$	 $ 3M 	
   
#





 	 R+%,,2 R0S vS%  38 $
 
$Q






















,%+cS 	   
 
   373 	 R5 -+N%0cS4 









  QM  3
#4Q		b3b














UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 











       
8SW%1,
$
$  $ 

  
 A=%   773- 
$'	$		
3 	
%  $  
	
4Q  ##  38$%




	 %    b3b3
%

4      9







-%NL04 +%,PP  +%N+, vK  OO%-c  NP%L
A   ,   
  $ A
	4
#83 #





















$4 	   





     3   






$  7730    	
 






c4 #S%     




4 3P+4 3--,  3-2+ M&/3-S #	 
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 




















 +%0S%  Q       $4 
 	    Q $ 
	
  	  Q 
  
% 	
















  A	Q 
3$%














	 #% " 4  
7 $ - R 773P  32S4 $	 	 3
$ 
   	 A Q  $	 $
  3 









%   Q  
    3 

A<4 	  	












UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 



















-+       Q





#  Q    #
 
   	
 
##	   %    8 1   A     

 $ 	 $	 83 ///74 $
  A 2 R 	
 +%LS Q  

R38$+%1OvS%38 1
 # $  $ 4   Q  QM  
$Q  





















#4 Q   4  Q      M
	
 
     % 
4 Q  Q 

 4 2  2=4 Q 









 +%LS% #4  8 1  


































 +%LS% 8   	








UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 











A%  	 	$ 
 +1 M&/3-% 
4   	 $   #  ##	 	




	 Q   
















 # Q  	  % 4 MM  QM #

 #	   83  3$ # $  

M A TR8S '1W R8 Z 83T+3R +S+3W+







 M A4 
	   $  
 MQ	    $ 
A $#%  A  




"   83  #4  	     	







-L- M&/3-4 Q   $  	    
	 
 A











  Q   	   8 + 	% 8   
 4  3M ' + 	  Q     8 + 	 Q Q




    3 	     

	 $
 -+O M&/3-%-+   #








UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 























UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 














"  $     83  #4  	 
 	
#
   	4 Q	  Q   
  #
	R+%1S%\QQQ	
  M   	 3M33









 	     > $	  2, M&/
3-% ">4   38 $
	+%,Lv4QQ38$
3	






	      >>> 	 $	  20 M&/


























UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 





















M 	%8#4  
# Q	$

  # $
 
		  




      3  
	$Q




>>S4 $	  	  R3P+w 3-Pw
#$    	%  Q 
	QA$#





M&/3-4    
  #
	   #    
A%11"	4#
A R-%NNvS4-+ 
			    











 AA  




 Q3 % " 
4  #
83 #$
   	 	 
A	
Rw>w
 e++ M&/3-S    	 






	$ R ,S 
$-+O

  R-+, M&/3-S%    $
 '3  3$ # $  
AM'3 3$
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 




#1031L #    '3  $ 












   #
 
  





















   

































 4 	  	 
$4Q	

 3 A% "  ,4 
  		       
'3 83 4#%
3A43'4'3 83 














83  $ #  4 Q #
%	
+%2Q




















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






# $  
  A  $ 





"  '4Q #  = 83  $ #   $ 

13MA TUR















 +%L%S S 4            M
	
4= 	4Q	
  13M 	
 	  3M  
 A4 S A4 
M   	 	   #$    	
   	
   M 	
4  S 4   3 A 
 	   M 	
 	  	 13 A

A%83 $#
 #   $
Q
  







 83  $ #   $  M3





    




" 4     
 $ 

  A A TURL3
'L LSR37SV1R138SW4  A	 TUR
L3'L LSR37SV1R13' SW  3
## TURL3'L LSR38 SV1R138SW     	  A 

  #     $#
  #   	% !A








 #	  
  
=   
 
  ## '38 $    








UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 




















































P S % % % E$	4 !% % 	$4 % #4 N5 	
#5 //4 4 0+-N% $S %  MA4 %
'
4 `%6	4 H% 59
M$4 Q5 
 5 	






























2O1,%$S &% &%'$(47%6=?=34%)4%4 &%%$4'%)45 Q5 N5
	
#588/4P01%


















 	4 %  % 6
$$4 Q5 #5 	
#5 5 /7/4 4 -1-O% S % E%M=4 % &% '4 %  % 6
$$4

















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






























"4 %8M@4F% 47%`4 %8M4%`4]% H4 &%!%`A4 %% 4 &%E%'4'%
4 &% &4 % 64 % !% 4 7% F=#4 % &% 














+P S % 6% 4\% F	4K  0 1































11 % 	4 &%8
	$



















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 
























UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 





















































UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 



















M  #	   
$T UR-4S3$VR'7S+W4
	





    
 %  3 4 $ 
	   #  
K#    R!S$$4 #






	  % \     $  9
#
9
3	  $   Q 
 4   !
"






 $Q  
$     Q $  
%  A        
#9
34QA$M$
   Q % 3 


















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 












   




  %-  $M
	   Q 

$  .R-$S3$  $ M  3QM%+ E  






#  #%1 '






 Q  $	 	 # % 
4  





















 % "  MQ   	   
3=
 A T R3SR'7S+WQ 	3$
	%  Q 
    $ 	     
9
39
 RS    9


















   9
   $  $ # 
%04-, E  
4 ==  3QM # =  $# # 
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 









	 $=	H3H M	 $Q  #
 
$    
$
     %0 
	 
	     !	 4   	
  




4 '$(4E 3QM#  	
H3H $=	
  M   
      $ 
RS	K$Q
    %--  Q#4  #  Q  Q 









# =  	 4  Q    
  
%L    4    3QM # # 
9




 3QM # A  # 
	   
















    A  9
$
 RS%  9
# 
 
$	    #    
  	  
%\$	 $   
 $H    9




A 	%  Q#4   
	    	#	 
   $  4     
	 A  

 3 	% #4  	  # Q
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 











   #
  
     
4     Q 
 #   % 
#  $
    # $

  	
 %  
      3$
 $#
 $    3QM4-+   9
# 
  #   	 $ 
 	
  #	4-- 
9
# 












M	  M    RS%L4-L#4  

#    $Q #   
	
3    %     $3$	 $ 	4
`4\M  3QM 
    $Q  #
   	   $		  4 Q4  
4  Q 

$	   %-P Q#4 
Q4 
  $ 	4      Q 







    9
#  $Q  


















 	Q  #  9
#  =    	#	
%8A4Q3A	#%\
 9
#   $ 	  Q 























 4  -   ' 74   -3+    Q   =
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 








% \   #    
	  =3 	

A R[7S Q    	 








Q> +1  %   $. 
4 Q  
"7 +0      M	%+L  Q  

































UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 







 	 =   $ 
 	 

























# 	   #
$ RaD L 3S Q  

 $
 M	   #

#    H $M34 
. #%  
  $  
    
   	
%


















 $ A   
   % 	  
$   	 	 RH $S
  m!HRwHS%  	#  	
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 









   $	    $Q  





   # $     Q  Q 
6
 ,O M	1- $
   #$  #    
	  Q # 
 





%    	 Q 
  ENP 






      %   
 








   6







     4    $ A
T R'7S+UR-4S3$VW4  








    	3 A R  4  1%0S% 
4  














  Q 
   	 %   










UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






    $M$%   
















   #   
 	 Q  	  $















     
  








  Q   A
#
H3HM	4
	   	#  %-- 
 	 # 






UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 

















"  $    9
  






       $
M 
$
4 Q  . 
 





























$#4   







  	#	  
#	   %0- \  $




 M   %
















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 









$ 	   #





















1  $  	 R 1S 	 








	K#   R!S
!$	 % 4Q$# 
#	%
	
	  $ 	  	   R3+L,
$S
# 	 RS   Q 	
Q,%,e0%LM&%3
       
$Q#

	 Q 	    $
 RS%    4  











      







  	 Rm!S Q 
$4

 M&%3-S    R3+0, M&%3-S% 
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 








 m!		   R3-,M&%
3-SQQ
$Q  $ 	 m!, R3-1 M&%
3-S4  A  $ Q #
%

  !  	 RM&%3-S  3	 $ 	 RvS 
T R'7S+R 1SRR7 S1SWRS%

  
 T 1W. TR7 1W 
 T 1W TR7 S1W. 

R3S +%0,2 +%10O 3 +%0-1 +%110 3
m! 3NO 3-L- 3+0, 3-+P 3-+0 3+L,
m! e0PL e0N0 eO0O e1O- eLN+ eO21
m!  31NP 30+0 3N-, 311N 30O1 3N1-
m!  e2O eP, e-1O eL1 eNO e-0+
m!, 3-PN 3+-- 312O 3-2O 3+-1 31O+
m!R1wS 3L1 3PN 3-+- 32- 3LL 3-+P










A	   
  

 $   	   	% 
 $	m!,   Rm!R1wSSH$M3




M&%3-S%#4  	Q 	 MQ	4 H 	  























  $		  	 
 % "	Q 	 $  4

$		R3-0,M&%3-S	R3-1+M&%3-S%




UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 









    9
  










 T 1W. TR7 1W 
 T 1W TR7 S1W. 

m!, 3LN 3N+ 3-0, 3L0 32N 3-1+
m! 3NO 3-L- 3+0, 3-+P 3-+0 3+L,
m! RHS e+ e0 eP e0 e+ eP
m! RS e+O ePP eOL ePN e00 e--+

7  M   #    
 $ $
    
	 1R7 S1%	TH0W9
	4
    9
  	 Q	  $ 	 $M Q  	
'$33'$	TR7 S1W.T 1W.R-N,c-+1c
-+Oc4 #S% Q#4 $A$
	
 $   
 $ R7S% " 4  Q   








 	 4 $	 	 4 A   
?D  ED $%  4   Q 9
 	 $ Q 	
$		A%$M$	
		
  4 $4QAQ $  #
$M3  
 	   9






  	 $	 4 9
4 Q 	    
	% 4  R7 S1 	   $ H   Q  3








     $=	 $	   $












UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 


























      $ $


















       
	%    #   $










       $
M 
$
   %-0 7#4 Q
 9
     RS    $ 4 







UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 









Q  3$    M   
#$40N  9
4  M    3  $ 
 $ 






4 Q  =           Q 
      	    
 %  
    Q  	   $ 2%L M&%3-40O
	    





	3$ 4 Q$ %
$M	$
$M3
M%74QHR7 S1 	   9

 RS4    $M3 Q  M  A  $ 
#%Q
M44Q
	  %7 4	
  $ A4 
TR7 S1W. 
  	 






 RS4  4
$#

















	4     3  A      M  Q 
9
 	 	 $   R	
 1%PS%L,  
  9
3
    
 	    9
  $  Q











   Q
 #















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 











7 # 4 '#  3QM #
 




 %L- " $  QM4 Q
 !"





 % \ 
 %& 



























			   





%&   3-9

#
  3 9













   $Q  Q A R	











   9
   
  
 , # R_%@S  
   Q 
 4 
 $ 








 Q Q 9

















    	#
 Q 9







 %  4   4 %&
 3- 9
$





 	S%  	 =  3-
 #
   	 3
4	4#

UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






#   R	
 1%NS% 




















  A    $M$ 
Q  A    
































  4  	4  
#%#4 
		
 $Q -      4
     
















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






















"  4  3  Q  Q 
 R	






   %& 
 
   .$   
 Q 	    
 	










   =   	#
	






























    
$
   







    
    #% 
   





	 #4 4 	 
4	







#	 Q  . 
Q$=	3
  #4   
 $
 4 	   Q 	
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 























   
# %1+4 A
 # $    # 
 R3S 
  
EO2%11\   Q 
 $




3 $ ENP # 
	%  M A Q  
     S 






 # ( # ( # ( # (
 3-L%1 3 3--%1 3+%O eN%O e+O%1 3 ,%,










# 	4 Q #  	3
$     
 $
 R$1%LS%\  	 R"!S  	







  	  $Q  	       

$$Q	RS
   RS% "  Q4 Q 





  	   	W%  	 #










    
# 	  $ 
















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 














     
 !% 3-L%1 3--%1
 eN%O ,%,
 "! 31,%2 30-%L 3+2%- 3-P%O
 m! e-P%0 e-N%O e+P%1 3+%0
 !% eN%L e-L%P 3O%+ 3+%+
 "! 3-O%1 31,%, 31O%L 3+,%,














    
,P 3-0%2 3,%+ e-+%O ,%,
EO2RS 32%+ 3+%P e+P%N ,%,
EO2RS 3-2%, 3N%1 e-L%, ,%,



















  .]3= 4  Q   	    
M   #      M %-O$ 6   

$     
  
 M 4 	

  	     M 4Q
 Q 
  
 $Q  	 
$   
	%L0 
4   
	   Q   





4   
Q






UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 

















  3 







3-      TS
#Q4S#QW%	
%
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 















  A          $ % " 
A 4#
W	3-




  	   4 Q	 	 	= Q  Q





Q   $#       	
4  Q  #
A$ $#
%  Q
 A Q 3 	 	
 














  Q     	   $
$M$%   9
4  











   9




 	4  #
    3  #

	  $ 9








$  $H     9












 $Q Q 	 9















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






" 4  	3
$ $=	 
%




	 3M %  Q#4  	 A$  
 	
 Q
   Q 4 A	 Q 




    $  9
# 9
















  $    Q $	 3 %
'
4 Q  A	       9
# 
$Q    #      Q   	%  	3
'3M   $
































UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 










- S "% 7@4 	  ## 
  4 \35' 4 8Q FM4 888% $S !% 8% &$4 % =4  %
F4	#







?=4 !% r#=4 '% E4\%7$
4% 
==4 % ==4I# 
88&4 )4 P0+N% $S "% $4 % 5	4 % 
$4 % 
?=4 '% 4 !% #=4 % ==4
I# 884R4L2O-%
























=4 '% '#4 1
S  ##8844 100-% S % $4 [% $4 &%\4 % &%
4 %M4 &%3%8





















% 		4 &%'%4% &%Q4 "%4 Q5I5	
#%8854A;4O,+L%S &% H%#4`%% &%
H#M4 '%\4 E% $
4 !% `% E
M4 E% H	4 &% %  4 Q5 	





















E4 Q5 	#5 
 %//4RR4 N0% S '% 6


















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 
















































"4 %8M@4F% 47%`4 %8M4%`4]% H4 &%!%`A4 %% 4 &%E%'4'%
4 &% &4 % 64 % !% 4 7% F=#4 % &% 


















































0, S % 
=
M4 `%  4 % 
4%M4 `% $4 Q5 #5 	















00   $=	  $  A 	 #






UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 





















       $    	 %  A  
	4	Q	Q	|-M&%3-%
L,  4Q

























UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 




















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 
















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 





















 1 3  3   #  

4  	 	3  
	 /- NB
K  R6"8S	%  $ Q  	
 # $%  #   # Q $ 
	
3 1  RS $    
#







   	
  # 	    	#	
 #  #%  Q  	 M Q  Q
  9
3   Q #4 Q 
		  




 %  #  34 3$4 3=4  3
Q3$4Q	

MQ         M    




4 M4 $4  = 
 	 $  
 # #%  Q#4  A  

























UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 







 $  #





%- 0%- Q  































    4 	   
 M  R	
 S%1
#4   





4  M 9
# $Q
#4   	




RS  3  RS  
  
	 	%07  
#        	  9
4 Q Q
	  #  #  % 
	  9
   

  	
 4   






















  R"S % 6  
  $
    	  
   1!	
  
4P $
        
 	




UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 


























 -, --  	 # $  
%
'3M  $ $	  	 
    
 Q%-,3-+  3  4Q # Q  Q 
     9






 # 	  
 $ $ 

%   3
QM# 




 # Q  #  #  	 




4 2!2-%-L    	3 	   
 
    4  
 



















+- 3 %   
  #  	  # 

$
4 $M$   %\ $  1 	3
-L   +3 '' -P 	 Q #
 
MQ	%+314-2  
   	























0%-   Q #  # 	   
   $ 3 A%   #$ 
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 




















	  +,,P%,- M	%+-    Q















 +0 Q 
  $   











  3$  R	
 S%1 "   S  .
=  ENPFEFH #K S -,,    
 A	  

   -,,, `4 	  	  K S -,,  	
= A	        -, Q 	 	K
 #S  
 	 =    






% ' ()!!+''  )
+
\   13  # $ E  3QM42!2-4 Q 

	3 1  #   













\  	  
 












   	
















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 











UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 





















% "  4  


























































3$  Q 
  




















    	 
  A	 
	 R	IB%4 	S  $ !3$
% 	 	>	
 @ 	   
%


















   Q
# 4  403
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 




Q   3#$ 	
   4  
	3Q$
 








%  	 #





   G  .  -  
9










\   +3  #
4## 	   	-P R''S 












 0     
K+O	!&##













3  R6"8S4 Q 

   H78 Q%+P 
 1N  	
$=SQ#







     
vS%
 RHS+2   
# 	







 $    3QM4  1
% ''   $  
	 R 	
 S%  

4
   $  
''%
K /   
4  
RS4K1,	!




UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 









   
$4
 $
 Q  $  	 $
 #
4 









































 $ % $ 0%- Q  






   =   Q $  







 	 	   	4 Q = 	
3 	  
 3$$ A T R'7S+R3SW4  Q  

	    9
3 RS  $39








UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






 	 5 #  $ 
  $ 
  Q   
      R	























     $   #




   = 	  $  9






























   R  !S Q











3#   +-3 4     RDS  







UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 
























# 	 $	 10_  LL_% 





  Q     

















   #
















 $#4  $ Q 
 Q     %
Q
 % 7   
  
$    






















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 





















$ 0%+   $ 



















































UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 







	 H78 Q4+P Q 6"8	-1   % 
Q$










 Q  Q    $  	 %  
 
$  
$   _ M4 Q   
  	  
$
 $
 #	  Q 	  # S   Q  
	 _ #
 K S   
 
4    $@ Q   M 
 
  K S L Q
















 4 Q  	 %  
 # Q $ A $  
	$RCDZ,%L+S
		410Q	Q
 # O,_% '9
4 Q A   	   Q 	
#
4 RZO0_S%H	4 R+-40-S34 #
	  RO,_S 4  4  	  Q  #
  
  O,_  Q

%1L 8#4  
 4  Q 
































"  A $ 4 Q    
        
	$%\Q$$
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 


























 #$%\ #  	8  $
   	  
   Q 	 # #
% $ 0%0    
 $    %    Q
 #  RCD 
 ,%LS%        
  
# 9
  $ $  4 
	 $  
$%\ Q $ 3  3$ 1  #  






  	    #













$3$ 3@ ,%00 ,%P1
!3!@ ,%02 ,%LP















$    
4  A   	 
#4   D  CD    








% HM	  	
 0%P4 Q  $#   #$    

UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 























 Q #%  
 A 
54QQ





UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






 %5 !A  5  # R   _S      L













%% 	 * + 			 ' () 




 	      $
 Q # $K






   
4 Q 	  #
   





 0%NS%12  !"
 # 








#4  #$ RQ3









  #A A$		 #Q MQ
 % "  	4 Q 
    	  



















 $   	 





  R		  	




UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 





























 	  
% "  #





















		  $ R4S  $ R5S 	    1

 $   	 #% 
4 Q  Q 
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 







    9
   3  $
9
  $  Q 
  $
$  
$  R S 
#%9















	 %/ EMM	   
S5KS4KSK
 M $











     M K S 
M $  K  S   Q












S4 Q 	 RM	S4
 A  $#   
#4~3




 ##  M 
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 














    A   
	
0%--0%-+SS#
   	
4 	  
	


























  T R'7S+URS3$VW
%
Q   
  $ R
Q#	#M
K S  	 # M  		
KSMQ










UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 
























$4    # 









	 % EMM	    
# 3 %

































   Q









 3	IB% #$  
 #  M$
4 
#  M    		 
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 








 #   #   	
4 &  % 
  3	IB%   $  H  
 	% " #




   
4 #Q 	$
$ $#     	%1O 
4 4 Q   $ 
 $Q  #   	 $    %\ 























UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 





	 % ' $Q  #




	   $Q # 
413	9
3
   Q   R$ 0%0S% 
#  # R!3!	IB
 3 	4Q
$  
















E! RS 	 #  $4  
#%'	 MQ	
   








R	  #S    77
   	  9

%
 	 $ A   	
$##
	




















  R-4-S33E!   #  
4-240,3$ # 
$ #Q
    #
	  M
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 








# #  	5444 7%

   !3!	IB% RS  !3!@ R	S   $  H
    	% "  #









K A	 $ 
 	
   R-4-S33E! 	%   	 #   RS4






















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 



























UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 













-O3 R S 
	      	  '' % 
#
 4  #
 CD   Q     $
R,%LL|CD|,%PL4$0%PS%8#4$$$$	





			   # 9















    #    #













  A	  	%    A	     $4




4 	 Q    $
 
 % 4      = 






   # # # $










 0%-O Q  #
=    $  34 	3
  	3     Q3# $ R4S % " 
4      Q 	#
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 




   #   3
$#    3
R	















 0%-OS%  Q#4  
 R	
 0%-OS    3
#
  134 
%
3 S$




UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 







	 %7    '' 
$R5SSKSKS
















% 84  
$ 
 	 $
 13 % " 4 
$   
  	3  
K#S
$%''#






    4  

 	  






UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 







































UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 








   = $ 
3 4 
	  #
  +- 	%  $ #   # Q $ 
	
 1  RS $    
#
     
 RD Z
,%O+4 CD Z ,%PNS% "	4   	 Q	   $39

 RM4 S Q    
4   Q  	 





   Q $#%  

























 Q 4 Q 9
   
  $ $  
%

   # 

 	  Q4   4 
#
      % 
4 
  #





  #    	
4 	 	 Q   Q

# #%    = 	4     
9
 		  E
    	















 A  
   	  #% "  	  Q #
4A







 $  	 	 
	  #
 
 A4  M
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 










4 Q #   +33 ''    # 
#%  	 
 #    K 4 4
3  
$3%  #4   Q #




 %  #4  +3 Q 	   Q

 Q    Q   $   
#       #% 8#4  
   +3    $

































UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 








- '% '#4 % \% 8% % # H
Q4 -


























88&4 'E4 2P2+% S 6% 74  % % E@t#M4 5% % &4 Q5 #5 	
#5 5 8844 E4 POL+% S 6%
$	4 !%E
45 



































































-P S &% H%#4 &% %  4 Q5 	
#5 N5% 88&4'A4 P+P% $S E%% Q	4 '%H% E


















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 











+, S %4 `%M
4 Q5 	#5 	











E4 Q5 	#5 
 %//4RR4 N0% S '% 6





















  =3 	























































UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 




















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 








UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 

























 Q  
    1!	
   
RR	
SS    !"












          9
3	4 Q 	 
 #$  $
  
  %  	 Q







$RA=S REAS4 =$RA=S R=EAS4 9
RA=S R
AS 
RA=S RAS% "   ! A4 Q 	  Q
	#$RDZ,%NOCDZ,%NNS%#
 	 # 	 	
  Q 	 9
  	    Q
	 $ 














 $Q  
$
   9




















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






















   # $   $     6$$ 3	

 R6!S4 Q  A 
  





   #




3  RS  	
   
 

	 	%0\  A4  
 #
$     

















 	   













RH!S   #  # 8=M3 3` $ M%O
























     9
    






       








   	  %-+   

	QAQ	%"$
'#> QM4 Q #  $
   9
  9
3	
4 	  Q
    !"
 # R%&S4
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 











M    R	
S%-1




# =  
  
 = $ 3$ A R	
 S4-1  Q  3




3	   $
 13  
	  
 1!	
   RR	
SS    "







 $ A# 




   	
 4      Q =
= $  A Q  	 Q $	 
#%-L	QQ#Q	
4  9












	 5 7A=3$ 	  
     
M%

  # A-24-N  -314-O3+, 
    
   M Q = 
 = $ 
A% 
4     	 # Q $
Q$K#'
R"S3$A


















3    4 	  


        Q =  $
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 







4  3$ 	3  
  #
 K 























  A4++  Q 	  
AQMR	%S%"4$M
Q      Q  = = $
TR	S'
R7S+W A  4 




$Q P,0,  21+2 	4  # $	 9
#   $
 ! 3%

#$# Q 	%4Q	 03L3




     
$








UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 












$  	  A R A RS  _ .  A 




UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 














  +1 RE1HF 
S+0 
	  6










%   3 
$
 ' +4Q 
$	%4Q13#$E
 3QM4 2!2-4 Q 
 	3 3 
#   
  RS 





 Q     













    $
M   	       % 
  Q  S  
$     	#  	  





 R A  9



















  	K   
   
    %& 
	#   A% \ 
   G  .  -   RHS+2  
#
	 9
% !A  



















   #    M   = $
=3P$   $3
R	
 'S%\   
  Q 	%  
 Q
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 










 4  
 0 RS    
 R!S4  Q   	 4  3$ 	 #A 
















     $   $
% $L%- Q  
$












$3$ 3@ 3,%,- ,%L+
!3!@ 3,%+2 ,%,N





 #    5  7 R	
 L%0S%\ $#  	 
	
 5$	 7 
   #4 P%- -%L
M&%3-% Q#4   Q  $  
	 # 
#  RS  Q  	
 L%0% \ M  
	 	
 4    % 
4 	3 6"8
   $  
   

     
 












UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






















   A=
#%-O  1!	
   
#






















Q	    #
4 Q  #
  !
9
















	   M    $#
   $  $
























  $ = $ 9
3	
"






UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 














R2S4e4.e R2S4 34.3 R2S4e4.3 R2'S%
    A=3	4  Q
	4$242422'%




  $ $ 
  %&




































$ L%+   #
    

































$6$R2S4 %&$6$R2S4 %&$6$R2S  %&$6$R2'S4 






















    
 	
 














UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 











   RR	












  , ,%,N ,%,O
 ,%L+ ,%1N ,%0+
 ,%L2RS ,%PN ,%O0
' + ,%2, ,%N, -%,1
 ,%2P ,%2+ ,%N,
E
 -%+0 -%,2 -%+1






















 RP,  L0_  7S4 $
 	 %&$$ 4  = 

	
     =   R$ L%+S4 Q R	

















































   #






UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 














4   
S 

















R$#S%$L%1    R	
S
 %&$6$%  '3$    	 # Q RCD Z ,%2NSK  
$QCD D #








   #
% 	





 5    H77 3#  mm6 
	   
%RS

	! bc dc A
R	
S ,%2N ,%N- L0A0
%&$;$
 ,%2P ,%2O P,A0
%&$$
 ,%2, ,%21 P,A0
RS  R	.S4  R	.S4  R	.S ,%N-.,%N,4 ,%P-.,%PL M&%3-
-%+0.-%1P M&%3-  R	










 Q      	4




















  #% 
4  9








UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 
























   R	;S Q  =% 



















$   
















  	 	 Q
% Q#4Q	$

#  %\ 
 
 $  9
   






 K  	9

 $  	% 
4 $M	 #
  A%    Q
 
	 Q A 
% 
 3$4 Q
  $  '
    Q
$$#$Q
#	
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 








    	














     
 $M	 2 2' 9
 Q






































ijAk@lm=  ih  ihD  ih 5 ih











	   	  A
 R	











 $M   	







	   % 
4

       R--S3
9
 Q




























 L%OS% '	   EA 	
RDZ,%N2S%$Q
#	$4
     
   $ A  
R9
L%LL%PS%
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 







ffXgiAk@lm=  2W 5 74no  74nc  74np 5 74nq33









     4Q	
Q ;#










  #  
 # 	#mm6 #







UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 
















ffXgiAk@lm=  22 5 72no  72nc  7

ffXg$NBN  22 5 7/Lno  7/Lnc  7/L












  $  
 $






















L0_S    #%  
# 	 %4 $
    














































   #4Q





      	3

$
 Q  	
  
$#  	 $	   Q
	S
	45RZ3-+_
 R2 2S Q 
4 	 
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 







 $   3 {- 























4     
	5R	
L%-,$






   mm6 #
 Q 







4 #	 $=	 
!  R	





% " 	54  Q 












  $   
  
	 A%   
 
$



















 %7 4  
 Q$




UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 












































    Q4  

    #
	 
=  $Q 
$















































' bc dc bc dc bc dc
 ,%N+ ,%O, ,%NP ,%O+ ,%N+ ,%O,
nounqv;ncunpv ,%NN ,%O0 ,%2P ,%2O ,%2, ,%20
nouncv;nounpv ,%20 ,%N1 ,%2P ,%2O ,%2, ,%21
ncunqv;npunqv      
RS  R	.S4  R	.S4  R	.S 	  ,%O,.,%N14
,%1+.,%0O M&%3-4 ,%O-.-%+- M&%3-  R	
SK ,%O+.,%O-4 ,%+P.,%-N M&%3-4 ,%N+.-%,P M&%3-  %&$;$K
,%O,.,%NP4 ,%1+.,%1P M&%3-4 ,%O,.-%++ M&%3- %&$$K
 	nounqv;ncunpv ,%O0.,%NO4 ,%-O.,%++ M&%3-4
,%2,.-%,- M&%3-  R	
SK ,%2O.,%2O4 ,%P2.,%P1 M&%3-4 -%1-.-%1O M&%3-  %&$;$K ,%20.,%204 ,%NL.,%N-
M&%3-4 -%02.-%L2 M&%3-  %&$$K 	 nouncv;nounpv;ncunqv;npunqv ,%N1.,%224 ,%LP.,%2, M&%3-4
-%-O.-%0P M&%3-  R	







       #
  R    S% 
    	#  A%\   $    9

Q 4  Q  # 	     4

				$%4Q$CDz,%N
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 








Q $#  #   
22'R	7445&S%A




#    =   





3 A4 $	   









































    %  Q




 e0%Oe0%PM&%3-   

 A #
 ReP%+ M&%3-S% 
4

















  # 	%   
3	3#Rmm6|141|mm6|L4
A%
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 















   $# Q  	 $ #% #	   
$Q 3	 9







   R Q  $ L%LS4 Q	 #



















   






% N%P O%+ O%P O%-
5 P%- 3 P%, P%1
4 L%O P%, P%- L%N
& L%2 L%+ P%2 2%-
 1%O +%O 1%0 +%N
7 1%, 1%+ 1%, 1%P
 -%+ -%P -%L -%0
7 ,%+ -%0 -%P -%P
RS CD.D4  R	.S4  R	.S4  R	.S ,%2N.,%O+4 ,%O+.,%N-4
,%+1.,%12 M&%3-4 ,%2O.-%1L M&%3- R	







 Q  
   $
  	 
















   H77 3# RCD/D Z ,%O0.,%O0  ,%NN.,%NN4
#S  #      3  
	   
RCD/D Z ,%O1.,%OP  ,%NN.,%O14 #S% HM	      
#$4Q$#	Q	 34
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 











	   M  	K22
    
$
  	 
% 	







ffXgiAk@lm=  22 5 //no  //nc  /
5/nonq  /ncnp





















'z , 22 | ,%    
  	 Q  $
#
   
   















    $Q
#$	4
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 









	   $   
$
 	   Q 
	 
$























   
      Q = 
 $
 % 4 Q #   	    Q2!2- 4
Q 
 	3 3  #  

% '   
    = $ 3
 R	
 'S Q  
$  	   Q # $% \
$#      $











  4 9
# Q  # 





#  A 
 $  K 
 #	  
9
#  A%  Q   13    		 








     !"
 # R%&$6$S%  1!	
    
$
    9












	   

$
%  Q     A Q	 	 #
$%  1!	
     $
















 4 Q      3  Q    
$Q
# #$%QA#$
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






# $   %  
     $Q
# = 
$






 4 Q 
  	  $Q 	  R	3
S%4Q##Q	
 9













































UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 

























































































































UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 

































46% % 4 %8M
@4% '4 ]% H4  % % 4 % % "=#4 &% E46%
[	4 &% H% $	4% 4%!4`% 4% 
M
4 &% 	Q4% "4 %8M@4F%









M4 &% E% 4 &% 5% 7=4 &% 'QM4 % &% A4 6


















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 













UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 

















UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 









  $ .    =   
4Q#Q	##3	




	 . #   
4














4   #  3$ 4 Q # Q   3
	 $
  = 
		
=  Q







   Q  #  #%  Q#4 
    9






    Q     % E 




 Q   



















  34 3  3








•   $ #   	 S      

     Q    M 	
4  4 

UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 


































• \ #   
      
3 R-4S3$ 	  T R3SR'7S+W A4Q  
   %  





   9






 #   9
   $	   








•  $ 4 Q     $  9
#
9























	  +3  13 	4 Q 
  ''







   
#
   
 RD Z ,%O+4 CD Z ,%PNS%  
#   #  $ 
	  $  3 
3$1R!4DZ,%OO4CDZ,%20S%

UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 









3   Q #4 
			






•   #












M4 $4  = 









     #

















      
















•  #    3  9
   
    
$
      4 Q
  	 $
M 	
  # 3	 9
 Q

 #% 	     3  	 
$Q9
4  #Q% 
$Q#=
   $Q 
$




UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 







S.Aguado3Ullate, J. J.Carbó,O.González3delMoral,A.Martín,M.Mena, J.M.
Poblet,C.Santamaría.




S. Aguado3Ullate, J. J. Carbó, O. González3del Moral, M. Gómez3Pantoja, A.
Hernán3Gómez,A.Martín,M.Mena,J.M.Poblet,C.Santamaría.

























UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 











UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 































UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 


































UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 





































 -042 -,0  -14O -+,4-








 1L4L NN4-  L4O OL4L








 -O4L NN4N  -,4, N24-1








 +-40 -,-4+  +142 NN4+2









 -N4, OO4-  -O4P NP4N
 -L42 -,-4P  ,4, NL4P







 -04O O-4+  --4L N24+
 -04, NO4,  ,4, NL4L







 204+ NP41  -14L NP4+
 P24- NP4O  ,4, N04L







 114O -,L4N  0-4- N24P
 +24- -,P4L  ,4, NP4+







 -P42 N24N  -04+ N242









UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 










6	 	   

 ,%,P ,%,- ,%,- ,%,P
 ,%,O ,%,, ,%,+ ,%,,
 ,%,, ,%,, ,%,, ,%,,
% ,%-+ ,%,, ,%,, ,%-+
5 ,%-- ,%,, ,%,, ,%,P
4 ,%-- ,%,- ,%,, ,%,2
& ,%-, ,%,+ ,%,, ,%--
7 ,%-- ,%,, ,%,, ,%,,
/ ,%-- ,%,- ,%,+ ,%,2
8 ,%,2 ,%,, ,%,, ,%,2
 ,%,2 ,%,, ,%,, ,%,,
 ,%,N ,%,, ,%,- ,%,O
 ,%,0 ,%,, ,%,, ,%,0
% ,%,1 ,%,, ,%,, ,%,1
5 ,%,P ,%,0 ,%,0 ,%,P
4 ,%,2 ,%,, ,%,0 ,%,,
& ,%,O ,%,, ,%,0 ,%,1
7 ,%,P ,%,- ,%,- ,%,P
/ ,%,L ,%,, ,%,, ,%,2
8 ,%-- ,%,, ,%,, ,%--
 ,%-, ,%,, ,%,, ,%,,
 ,%-- ,%,1 ,%,, ,%,1
 ,%-+ ,%,, ,%,, ,%-+
% ,%,O ,%,, ,%,+ ,%,1
5 ,%-- ,%,1 ,%,, ,%,,
4 ,%,O ,%,, ,%,0 ,%,1
& ,%,N ,%,, ,%,, ,%,,
7 ,%,2 ,%,, ,%,, ,%,,
/ ,%,1 ,%,, ,%,, ,%,,
8 ,%,1 ,%,, ,%,- ,%,,


UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 










6	 	   

 ,%,O ,%,+ ,%,+ ,%,O
 ,%-+ ,%,, ,%,+ ,%,,
 ,%,, ,%,, ,%,, ,%,,
% ,%-0 ,%,, ,%,, ,%-1
5 ,%-+ ,%,, ,%,, ,%,N
4 ,%-+ ,%,- ,%,, ,%,2
& ,%-+ ,%,+ ,%,, ,%-L
7 ,%-+ ,%,, ,%,, ,%,,
/ ,%-L ,%,- ,%,1 ,%,N
8 ,%,O ,%,, ,%,, ,%,O
 ,%,N ,%,, ,%,, ,%,,
 ,%,O ,%,, ,%,- ,%-,
 ,%,0 ,%,, ,%,, ,%,0
% ,%,1 ,%,, ,%,, ,%,1
5 ,%,O ,%,0 ,%,0 ,%,O
4 ,%,O ,%,, ,%,L ,%,,
& ,%-1 ,%,, ,%,L ,%,1
7 ,%,N ,%,- ,%,- ,%,N
/ ,%,P ,%,, ,%,, ,%,N
8 ,%-1 ,%,, ,%,, ,%-1
 ,%-+ ,%,, ,%,, ,%,,
 ,%-+ ,%,1 ,%,, ,%,1
 ,%-0 ,%,, ,%,, ,%-1
% ,%-1 ,%,, ,%,+ ,%,1
5 ,%-+ ,%,1 ,%,, ,%,,
4 ,%-1 ,%,, ,%,L ,%,1
& ,%-, ,%,, ,%,, ,%,,
7 ,%,N ,%,, ,%,, ,%,,
/ ,%,0 ,%,, ,%,, ,%,,
8 ,%,0 ,%,, ,%,- ,%,,


UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 












	! bc dc A
%&$;$
 ,%-- ,%+O 0PA0
%&$;$
 ,%LL ,%PL 0PA0
%&$;$
 ,%20 ,%N, 0PA0
%&$$
 ,%0+ ,%L2 0PA0
%&$$
 ,%0- ,%P1 0PA0
%&$$
 ,%PO ,%2L 0PA0
























UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 













  	 9
4   
 
 




'  hhw4hDhw  hhDw4hhw 
hDhw4hhw 
	; ,%, ,%, ,%,
2 +%+ +%+ ,%N
2 3+%+ 3+%+ 3,%N
2 3+%+ 3+%+ 3,%N
2' +%+ +%+ ,%N
2
 ,%0 ,%0 ,%O
2
 3,%0 3,%0 3,%O
2
 3,%0 3,%0 3,%O
2'
 ,%0 ,%0 ,%O
22 ,%, 3 ,%,
22 ,%, 3 ,%,
22' +%+ +%+ 3
22 3+%+ 3+%+ 3
22' ,%, 3 ,%,
22' ,%, 3 ,%,
2
2 ,%1 3 ,%,
2
2 ,%, 3 ,%,
2
2' ,%2 ,%2 3
2
2 3,%1 3 ,%,
2
2 3,%2 3,%2 3
2
2' ,%, 3 ,%,
2
2 ,%, 3 ,%,
2
2 3,%2 3,%2 3
2
2' 3,%1 3 ,%,
2'
2 ,%2 ,%2 3
2'
2 ,%, 3 ,%,
2'
2 ,%1 3 ,%,
2
 ,%O ,%O -%,
2
 3,%O 3,%O 3-%,
2
 3,%O 3,%O 3-%,
2'
 ,%O ,%O -%,
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 













  	 9
4   
 
 




'  hhw4hDhw  hhDw4hhw 
hDhw4hhw 
; ,%, ,%, ,%,
2 11%- 11%, 1+%1
2 311%- 311%, 31+%1
2 311%- 311%, 31+%1
2' 11%- 11%, 1+%1
2
 3-L2%L 3-LP%P 1%1
2
 -L2%L -LP%P 31%1
2
 -L2%L -LP%P 31%1
2'
 3-L2%L 3-LP%P 1%1
22 ,%, 3 ,%,
22 ,%, 3 ,%,
22' 1P,%- 1LO%0 3
22 31P,%- 31LO%0 3
22' ,%, 3 ,%,
22' ,%, 3 ,%,
2
2 +%22N 3 ,%,
2
2 3-2%O 3 ,%,
2
2' 1L%N 1L%2 3
2
2 3+%N 3 ,%,
2
2 31L%N 31L%2 3
2
2' -2%O 3 ,%,
2
2 -2%O 3 ,%,
2
2 31L%N 3 ,%,
2
2' 3+%N 3 ,%,
2'
2 1L%N 1L%2 3
2'
2 3-2%O 3 ,%,
2'
2 +%N 3 ,%,
2
 3N%- 3N%- ,%1
2
 N%- N%- 3,%1
2
 N%- N%- 3,%1
2'
 3N%- 3N%- ,%1
UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 













  	 9
4   
 
 




'  hhw4hDhw  hhDw4hhw 
hDhw4hhw 
; ,%, ,%, ,%,
2 +P%- +P%- +P%1
2 3+P%- 3+P%- 3+P%1
2 3+P%- 3+P%- 3+P%1
2' +P%- +P%- +P%1
2
 1%- 1%- 1%-
2
 31%- 31%- 31%-
2
 31%- 31%- 31%-
2'
 1%- 1%- 1%-
22 ,%, 3 ,%,
22 ,%, 3 ,%,
22' +%N +%N 3
22 3+%N 3+%N 3
22' ,%, 3 ,%,
22' ,%, 3 ,%,
2
2 ,%, 3 ,%,
2
2 ,%, 3 ,%,
2
2' ,%1 ,%1 3
2
2 ,%, 3 ,%,
2
2 3,%1 3,%1 3
2
2' ,%, 3 ,%,
2
2 ,%, 3 ,%,
2
2 3,%1 3,%1 3
2
2' ,%, 3 ,%,
2'
2 ,%1 ,%1 3
2'
2 ,%, 3 ,%,
2'
2 ,%, 3 ,%,
2
 ,%0 ,%0 ,%0
2
 3,%0 3,%0 3,%0
2
 3,%0 3,%0 3,%0
2'
 ,%0 ,%0 ,%0

UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 






UNIVERSITAT ROVIRA I VIRGILI 
MODELING OF HOMOGENEOUS CATALYSIS: FROM DFT TO QSPR APPROACHES 
Sonia Aguado Ullate 
DL:T. 279-2012 
